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STORIES OF CHANGE
Science for a food secure future
S T O R I E S
O F  C H A N G E
For more than 40 years, CGIAR has been making a difference in the lives and futures of smallholder farmers through agriculture research. 
We made significant progress with the help of many partners. Our 15 member research centers and our research programs work together on 
innovative approaches to agriculture and food security. We work in partnerships to maximize the management of agriculture, aquaculture, 
livestock, forest and water resources.
At the heart of our work are the people we work for. This booklet represents some of the stories of change, showing the impact our research 
has made in the lives of smallholder farmers around the world.
At CGIAR we continue in our commitment to make a difference in the lives of the poor.
Dr. Frank Rijsberman  
CEO, CGIAR Consortium
Sowing the seeds of success
Mali:
Aïssata Konaté is seen as a pioneer in Koporo-Na 
near Mopti, Mali. Being one of the first women to 
start producing certified seed independent to her 
family farm, she is now the leading seed producer  
in her village.
In Mali, nearly 68 percent of the population is 
considered poor. Smallholder farmers with less than 
2 hectares of land contribute to almost 90% of 
agricultural production in Mali but have very low 
yields, mainly due to low seed quality.
The USAID-supported Seeds project is part of a 
regional initiative, the West-African Seed Alliance 
(WASA), which aims at increasing local production 
and access to high quality-certified seeds of major 
staple crops for farmers.
At the same time, women are vulnerable due to 
limited access to capital, land and training.
The Seeds project trained women, such as Aïssata 
Konaté, to become seed producers, improving their 
incomes and helping to fill the yield gap in the farms 
buying these locally-produced improved seeds.
Three years ago, the International Crops Research 
Institute for the Semi-Arid Tropics (ICRISAT) and 
the Malian national agricultural system offered 
Konaté a high yielding cowpea seed variety along 
with technical support in soil, water and pest 
management from WASA’s regional office in Mopti. 
She has since doubled her cultivated plot from 1 to 2 
hectares and was able to certify the seeds produced. 
 
 
 
 
 
Konaté now supplies many other women farmers 
with high yielding seeds. Given her good reputation, 
she easily sells her improved seeds during seed fairs.
These high quality cowpea seeds drastically increased 
her yield from 2 bags of 100kg to 8 bags of 100kg 
per harvest. “I invested my extra earnings from the 
certified seed production into better food, schooling 
and health care for my three children,” Konaté says, 
when asked how the project has helped her.  
“The seed quality also increased the price of  
cowpea seeds from 300 CFA francs to 600 CFA 
francs,” she adds.
“My higher income meant I could save up and build 
a new house for my family,” Konaté says. “This 
has changed my status in the village. Here housing 
is normally the responsibility of men. Now the 
community can see how women can provide for  
their families too.”
USAID’s Seeds project looks at the whole seed value 
chain, from training farmers to become producers to 
building capacity of rural agrodealers. It also supports 
active rural marketing (demonstration plots, farmer 
field days, seed fairs) to develop local demand for 
better seeds and organize the seed production from 
farmer’s cooperatives.
WASA will be reinforced by a regional strategy of 
harmonization of seed policies making the local seed 
industry a sustainable agriculture growth tool in the 
6 target countries, Mali, Burkina-Faso, Ghana, Niger, 
Nigeria and Senegal. 
“ My higher income meant I could save up and build a new house for my family.
“
Climbing beans – an upward spiral
Rwanda:
“ These beans give hope  to the farmer.
“
Despite the rain and mist blowing through his 
farm in Kagamba village, northern Rwanda, Jean 
Damascene Bizimana was beaming when he showed 
us his climbing beans, throwing out his arm as if 
introducing a star performer.
“When I see the bean pods looking like this, I 
know it is money in my pocket!” he said, with a 
big, infectious grin. “These beans give hope to the 
farmer.”
Jean Damascene is one of many thousands of farmers 
in Rwanda who have switched from the more 
traditional bush beans to improved climbing beans.
And it’s easy to see the appeal. The bush bean plot 
adjacent to his climbers is as good as finished – 
stricken by disease, and dilapidated by heavy rain. 
There are hardly any leaves left, and few plants 
have healthy seed pods. By comparison, the plot of 
climbers is so dense it seems almost impenetrable.
Climbing to the challenge
Climbing beans make a lot of sense in Rwanda, 
which is fast running out of land. Already there 
are 11 million people squeezed into a country half 
the size of Costa Rica, and by 2100 that number is 
expected to leap to more than 40 million. Rarely has 
the need to sustainably boost food production been 
so pressing.
By virtue of growing upwards, climbing beans can 
produce up to three times more food on the same 
area of land than bush beans. While both types of 
beans are crucial sources of protein, some of the 
improved climbers also offer greater resistance to 
diseases of the leaves and roots, while others have 
been bred to contain higher levels of iron. After 
years of research, many of the improved varieties 
were released in Rwanda, including 15 in 2010, and 
more due in 2012.
For Jean Damascene, the impact was almost 
instantaneous. With the money he earned from 
climbing beans, he constructed a tank to collect 
rainwater from his roof. The following year he 
bought cows, using the manure as compost, and 
as fuel for his newly-installed biogas generator. 
The generator in turn powers a light bulb in his 
home, enabling his daughter, Igirimbazi, to do her 
homework. She tells us that since the light was 
installed, she has moved from 15th position in the 
class to 4th.
A collaborative effort
The bean improvement work has relied on support 
from a wide range of partners. The improved seed 
originally came from the International Center for 
Tropical Agriculture (CIAT), with headquarters in 
Colombia, and was distributed via the Pan-Africa 
Bean Research Alliance (PABRA), which is supported 
by the Canadian and Swiss governments, among 
others. Scientists at the Rwanda Agriculture Board 
(RAB) then enhanced the suitability of climbing bean 
varieties to the country’s many ecosystems and to 
the demands of farmers.
The work has transformed beans from a subsistence 
crop to a cash crop in Rwanda. The country now 
produces more beans than it can consume, and 
exports the surplus to its neighbours. 
Drought-tolerant maize thrives with good rains too
Zimbabwe:
In Murewa District, Zimbabwe, where scant rainfall is 
usually the biggest constraint on maize crops, drought 
tolerant maize out-yielded leading commercial varieties 
even in 2011, a year of excessive rains.
For farmers like Sikirwayi, maize is life. Although she 
also grows wheat, peanuts, and beans, maize is her 
most important crop and her staple food. In 2011 
she grew drought tolerant maize for the first time, 
participating in a program of on-farm trials, and for 
her its performance shone even though the sun didn’t.
The new drought-tolerant maize varieties held their 
own under conditions of high rainfall. They produced 
up to 25% higher yields than commercial varieties, 
according to Oswell Ndoro, CIMMYT research officer 
in Zimbabwe.
It takes two…or more
Maize varieties for dry conditions are a major focus 
for breeders at the International Maize and Wheat 
Improvement Center (CIMMYT), especially with 
climate change predicted to make droughts more 
common across most of the globe. However, star 
performances under drought are not enough—new 
varieties must also meet or beat the competition 
under optimal conditions. 
Center researchers have worked with agricultural 
extension officers and farmers to test the mettle of 
the new maize, as part of the Drought Tolerant Maize 
for Africa (DTMA) project. A partnership involving 
CIMMYT, the International Institute of Tropical 
Agriculture (IITA), and researchers from 13 nations 
in sub-Saharan Africa, the project aims to speed the 
development of drought tolerant maize and get it into 
farmers’ hands. The new varieties provide higher and 
more reliable yields, are suited to Africa’s cropping 
conditions, and also resist pests and diseases.
In Murewa CIMMYT works with Zimbabwe’s 
Agricultural, Technical and Extension Services 
Department (AGRITEX) to test and spread drought 
tolerant varieties. Even the best varieties will 
struggle without good management, so the training 
provided by extension workers on topics such as  
crop management and identification of pests and 
diseases is vital.
Farmers should thrive—not just survive
Nevis Moronbo and Nogate Zvereza Moronbo feed 
12 children on the maize, wheat, beans, and other 
crops from their 4 hectares of land. “I’m happy about 
the trial and expect to do it again,” says Nevis. “I’ve 
tested three varieties on my farm. They were all very 
good. Hopefully I’ll be able to sell the surplus to 
invest in poultry and cattle.”
Through partnerships with country-level maize 
programs and seed companies, DTMA joins global 
maize breeding and genetic resource networks with 
the local testing expertise of farmers and extension 
workers. The DTMA project is funded by the Bill & 
Melinda Gates Foundation, with complementary 
funding from the Howard G. Buffett Foundation  
and USAID. 
“
“
Because she grew drought  
tolerant maize varieties in 2011,  
Mary Sikirwayi’s farm yielded 5.5 tons 
of grain –fully 2 tons more than s 
he had harvested the preceding year, 
and enough to feed her family  
the entire year. 
New potato varieties prove vital for the survival of mountain communities
Peru:
“
“
It made the difference between  
having enough to eat, or not.
Excessive rains and an increased presence of late 
blight disease devastated the Cusco region of Peru 
in 2010, which was declared a national emergency 
area. The following season, the food security of 
communities in the Paucartambo province of that 
region was maintained in large part thanks to two 
improved potato varieties, called Pallay Poncho and 
Puka Lliclla.
Developed by the International Potato Center (CIP), 
these two varieties are resistant to late blight disease. 
Late blight is particularly severe in warm, humid 
conditions and is increasingly threatening potato 
production in the Andes.
“Three years after their formal release, the yield of 
these two potatoes was about 8 times higher than 
any of the 150 native potato varieties grown in the 
Cusco region,” explains Stef de Haan, CIP potato 
breeder, adding “It made the difference between 
having enough to eat, or not.”
Pallay Poncho and Puka Lliclla give yields of 
approximately 15-16 tons per hectare, compared 
to 5 tons per hectare with the traditional native 
potatoes. Following the floods of 2010, the 
improved variety yields held strong, while those of 
the traditional varieties was only around 2 tons per 
hectare, due to high damage from late blight.
Back in 2003, CIP joined forces with the Peruvian 
Ministry of Agriculture and Peru’s National Institute 
of Agrarian Innovation (INIA) after late blight wiped 
out the native potato harvest of a large farming 
community in Paucartambo, Peru. It was the  
first time that late blight had occurred at such a  
high altitude.
“The rise in temperature due to climate change 
makes formerly untouched areas fall victim to the 
potato’s most feared disease, late blight, which is 
causing more damage with each year,” says CIP 
agronomist Manuel Gastelo.
The improved varieties were chosen through a 
participatory selection process with 200 farming 
families in the affected area from 20 Andigena clones 
with expected late blight resistance. After 5 years of 
testing, the two clones with the best properties and 
performance were chosen in collaboration with the 
community and released by INIA.
While this example is notable, it is not unique. 
All over the world, the investment in breeding 
of improved varieties is showing huge payoffs. A 
recent study from CIP analyzing survey data from 23 
national potato breeding programs in developing 
countries showed that a rate of return on investment 
in breeding of approximately 20% per one dollar 
spent. The net economic benefits were equal to 
more than $121 million. The study also found that 
more than one million hectares of land in developing 
countries were planted with CIP-linked varieties, with 
most of the benefits (e.g., increased yields, better 
nutrition, food security, and higher incomes) accruing 
to poor producers and consumers.
Sheep-fattening transforms lives
Ethiopia:
“
“
I’m now earning as much  
money in three months as I  
used to make in a year…
When asked what life was like a decade ago, Misku 
Abafaris immediately says: “In those days I was never 
exposed to any new ideas, any new approaches.” 
After more consideration, the 40-year old mother of 
six turns to practical matters. “I used to spend most 
of my time caring for my children and preparing 
food. And I’d look after our cow and help my 
husband when the crops needed weeding.”
In short, her daily routine in the village of Gudeta 
was little different from that of earlier generations 
of women in Ethiopia’s Oromiya region. There were 
good years, when the coffee harvest was plentiful, 
and bad years, when the coffee failed or drought 
shrivelled their food crops.
But new ideas and new approaches have recently 
helped to transform the lives of people in this 
region. The most obvious differences can be seen 
in the fields below the village, where half a dozen 
handsome sheep are being fattened for the market.
“With the profits I’ve made from my sheep, I’ve been 
able to buy a Boran heifer, which will yield much 
more milk than our local breed of cow,” says Misku, 
“and last year, when we didn’t get a coffee harvest, 
we still made enough money from the sheep to pay 
all our household expenses.” She’s particularly proud 
of the fact that her sheep-fattening business has 
paid for her 21-year-old daughter to live and study in 
nearby Agora.
“Misku’s forgotten to tell you about the chairs we’re 
sitting on,” says Abafaris Abamaliky, her husband. 
“It was the money from the sheep that paid for the 
timber and the carpentry. And it paid for the wooden 
box where I now keep my clothes and my private 
things.” 
Misku and her husband are among tens of thousands 
of farmers who participated in a project to help 
them to improve the productivity of their livestock 
and crops and market their produce more effectively. 
Funded by the Canadian International Development 
Agency (CIDA) and managed by the International 
Livestock Research Institute (ILRI) on behalf of the 
Ministry of Agriculture and Rural Development, 
the Improving Productivity and Market Success of 
Ethiopian Farmers (IPMS) project was launched in 
2006. Goma, where Misku and her family live, is one 
of 10 districts where the project operates. 
None of this would have been possible without 
access to credit, which was provided through a local 
microfinance institution. Misku borrowed 1500 birr 
(US$115). With this amount she bought five young 
sheep, a supply of cotton-seed meal, life insurance 
for herself and insurance for her five sheep, and 
de-wormers and other veterinary medicines. Three 
months later, she sold the fattened sheep and paid 
back the loan, and made a net profit of 1200 birr 
(US$90) – a considerable sum of money in one of the 
poorest countries in the world. 
Getting to grips with India’s groundwater
India:
“ “Two months after the policy recommendations were presented  to the state government, both 
propositions were accepted.
As climate change and population growth put more 
pressure on agricultural systems, groundwater will 
become an increasingly important resource. Used 
wisely, it is a priceless water storage option that can 
keep crops watered throughout the year. 
Farmers have used underground aquifers as a 
convenient source of water for centuries. But in 
recent years a transformation has taken place. Newly 
available cheap diesel and electric pumps suddenly 
made on-farm wells a reality for many smallholders. 
Pumping allowed farmers to dig deeper and 
withdraw greater volumes of water, allowing them to 
grow higher value crops. 
Nowhere has this change been more striking than in 
India. It is estimated that a million new tube wells are 
sunk in India every year. Some commentators have 
branded this trend a new “anarchy”, fearing that 
overexploitation could irreversibly deplete water tables. 
But research by the International Water management 
Institute (IWMI) showed some drier areas in India 
urgently need to regulate groundwater to make its 
use more sustainable. Other wetter areas, however, 
could do more to help poor farmers boost their 
incomes through improved groundwater access. 
In Gujarat, one of India’s driest states, public 
irrigation was limited. The government had 
encouraged groundwater irrigation, but the policy 
had severely depleted Gujarat’s aquifer. Researchers, 
including a team from IWMI, helped formulate 
a new policy that delivered dramatic results. The 
researchers recommended a practical solution with 
three components: intelligent rationing of farm 
power; a roster of power supply to different villages; 
and supply of full voltage, uninterrupted power to 
agriculture during the rationing hours to overcome 
farmer resistance. 
While the gross domestic product from agriculture 
grew at just under 3% per annum for India as a 
whole, Gujarat recorded nearly 10% growth. Now 
the Government of India is set to accept Gujarat’s 
Jyotigram project as a flagship scheme for its 12th 
five-year plan for the power sector (2012-17). 
In the Ganges basin of Eastern India where water is 
more plentiful, actively encouraging groundwater 
use can benefit small farmers without significantly 
affecting sustainable supplies.
An IWMI research team suggested that the 
authorities scrap a permit system for small pumps 
which was proving costly and time consuming 
for farmers. Research showed that the existing 
system was not really appropriate in a region where 
agricultural water scarcity is rare. 
The policy recommendations were presented to the 
state government in September 2011 and within two 
months legislators had accepted both propositions, 
scrapped small pump licenses and introduced a flat 
connection fee.
Women of war turn to rice
Burundi:
“
“
In the first year, we paid  
for cost of renting the land,  
seed, and fertilizers.
Women who fought in the civil war of the 
east African country of Burundi are getting 
unprecedented access to farm land and training to 
produce rice and are building better livelihoods for 
themselves, their families, and communities.
“These ex-combatant Burundi women are turning 
their own lives around – they just needed a helping 
hand to get started,” said Dr. Joseph Bigirimana, 
liaison scientist and coordinator for the International 
Rice Research Institute (IRRI) in Burundi. “Now they 
are helping our country towards rice self-sufficiency 
and building a more stable future for all Burundians.”
In 1993, women fought in Burundi’s bloody internal 
battle, but when peace was installed by 2005, many 
of them were excluded from reintegration programs. 
This left them not only physically and mentally 
scarred, but unemployed, economically destitute, and 
socially excluded.
To assist a group of 398 women, CARE, Survivor 
Corps, and CEDAC provided psychosocial support 
to help them reintegrate, CONSEDI gave vocational 
training for economic development, and IRRI taught 
them how to produce rice.
“In the first year, we paid for cost of renting the land, 
seed, and fertilizers,” said Bigirimana. “From the 
profits they made in the first season, they were able 
to pay these costs themselves the following year.”
Ms. Elisabeth Nibigira, one of the participants and 
mother of four children added, “With the IRRI 
project, I now feel reintegrated into society. I do not 
feel afraid of people like I was during my combatant 
life, and other people do not see me like an excluded 
ex-combatant any more.”
“When I was not growing rice,” she added, “I used 
to eat rice only on feast days or when I had got 
money from hard work. Now, with IRRI assistance, 
I produce rice myself and I can eat rice with my 
children whenever I need it.”
The women were taught how to grow rice and 
test new rice varieties and farming technologies 
using a farmer field school. In a common field, 
representatives of the women’s groups learned all 
aspects of rice production, from land preparation to 
rice harvesting and drying. Back in their own fields, 
these women taught their colleagues what they 
learned.
The women are very enthusiastic to keep developing 
their skills and their rice production and want 
to mechanize to improve the efficiency of their 
operation to increase profit and reduce labor.
“The first thing we would like to have is the milling 
machine because we will benefit from it as we will not 
have to pay for milling,” said Nibigira. “Other farmers 
will come to us and mill their rice, which will provide 
us with money to feed our family. Moreover, we could 
then produce rice bran for our cattle or for sale.”
This original pilot project was financially supported by 
the Howard Buffett Foundation. 
Transforming the land and the future with agricultural biodiversity
Nepal:
“
“
Working with the scientists,  
we have learnt to modify our 
traditional knowledge to get the  
most from our land.
Set against an imposing Himalayan backdrop, in the 
Kaski district of Nepal, Surya Adhikari and his wife, 
Saraswati, grow 152 varieties of plant species on 
their small farm. Surya’s farm has become a model 
for visitors from all over the world who come to find 
out how mixing agricultural biodiversity, the laws 
of nature and scientific knowledge together can 
benefit their own farming practices. 
More than 80% of the people in Nepal are engaged 
in agriculture, which represents 41% of the GDP. 
Nepal is a hotspot for agricultural biodiversity with 
eight climatic zones, but the dominant agricultural 
systems depend on a small number of staple crops, 
with many traditional varieties disappearing fast. 
“Natural challenges such as extreme weather  
events – hailstorms and heavy rainfall – and climate 
change are major issues for farmers today. A few 
days of heavy rainfall when we were storing rice 
recently, meant farmers had to face heavy loss as 
everything was ruined. A year’s hard work went in 
vain,” Surya said.
Facing financial difficulties, exacerbated by steep 
medical bills after his wife was bitten by a snake, 
Surya had to sell precious farming land, leaving 
just 1500 square meters of difficult wet terrain 
to cultivate. An eagerness to better understand 
how science and nature can work together led 
Surya to join a participatory plant breeding and 
diversity management programme, run by Bioversity 
International with partners. This programme 
enhanced his already extensive knowledge of local 
crops, enabling him to use local diversity to breed 
new varieties, and pass this knowledge on to others. 
 
  
 
 
 
A recent trip saw him travelling as far afield as Skrang 
in Sarawak, Malaysia, to speak to local farmers about 
the importance of participatory plant breeding for 
improving rice varieties. 
“The relationship between farmers and scientists is 
like that of rock and soil - we are dependent on each 
other. Working with the scientists, we have learnt to 
modify our traditional knowledge to get the most 
from our land,” Surya said. “We have also come to 
understand how to improve traditional crop varieties. 
Through training, I have developed from a farmer 
into a breeder.”
This project by Bioversity International, carried out 
with local implementation partners such as Local 
Initiatives for Biodiversity Research and Development 
(LI-BIRD) and the Nepal Agricultural Research Council 
(NARC) tapped into strong local networks to combine 
scientific and local knowledge of Nepal’s diverse 
plant heritage to mitigate risks to farmer income and 
productivity. The project was funded by Canada’s 
International Development Research Centre (IDRC) 
and the Government of the Netherlands.
Improving livelihoods using local agricultural biodiversity
Kenya:
“ “They brought us the seeds,  we planted them, and we have  seen this enables us to have food  
until the rainy season comes.
Peninah Mwangangi is a smallholder farmer in the 
arid region of Kitui, in eastern Kenya and a member 
of the Kyanika Adult Women’s Group. Today, she has 
a new tool in the field and on her table, to help fight 
climate change which is affecting her community. 
Through a 10-year research project led by Bioversity 
International with partners and funded by the 
International Research Development Centre (IDRC), 
Peninah and other farmers have reintroduced 
traditional foods like African leafy vegetables into 
their crops and diets. These vegetables contain 
vitamins and minerals that are lacking in many of 
the major staple foods consumed in sub-Saharan 
Africa. But the vegetables had been neglected by 
researchers, growers and consumers for decades. 
The benefits have been noticeable. The traditional 
crops have helped them against harvest loss when 
the rains don’t come. They have provided a new 
source of income, especially to the women farmers in 
the area. Additionally, the families have also reported 
nutritional benefits as a result from having a more 
diverse diet. 
“When Bioversity came, they showed us and 
trained us about traditional foods. They brought 
us the seeds, we planted them, and we have seen 
this enables us to have food until the rainy season 
comes,” Peninah said. 
Bioversity played important roles with partners 
to manage the promotion of production, usage, 
awareness creation and capacity building of how 
to cultivate, harvest, store, prepare, and cook the 
African leafy greens. Afterwards, over 60 percent 
of project participants in one area reported that 
their net monthly income from the vegetables 
had increased and sales of African Leafy Greens at 
supermarkets in Nairobi rocketed an astonishing 
1,100% in just two years.
The project involved many partners for success. 
Bioversity worked with national research 
organisations in Kenya to distribute seeds to 
smallholder farmers, NGOs to provide training, the 
national Ministry of Health to raise awareness of the 
value and nutrition of neglected, traditional foods, 
and local womens’ groups to scale up and implement 
the project. Links with local supermarkets helped 
bring the product to market. 
Peninah said the change has been noticeable in the 
community and she wants it to be sustainable for 
future generations. 
“At first, people thought plants like nightshade and 
amaranth were not foods that you eat. But when 
Bioversity came, they explained to us the benefits of 
nightshade and amaranth to the body. They showed 
us how to harvest and preserve traditional seeds. 
We say to mothers, the elderly, the children and 
those who will come after us, we tell them to plant 
indigenous foods because they are good for our 
bodies and for everyone.”
CGIAR is a global partnership that unites organizations engaged in research for a food secure 
future. CGIAR research is dedicated to reducing rural poverty, increasing food security, improving 
human health and nutrition, and ensuring more sustainable management of natural resources. It 
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with hundreds of partner organizations, including national and regional research institutes, civil 
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